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A BALLOON CATHETER FOR ABRADING A V AT g NT -FORAMEN 
OVALE AND METHOD OF USING THE BALLOON CATHETER 

The present snvemicp is i«}ate^ g«jKmli,v to mcdical'surgkal devices that can 
be placed within ihehodyofa patient w perform a procedure, More, specifically, the 
present invention is a minimally invasive device useful in closing. a patent foramen 
5 ovale.. 

EACKOHOyND OF THE INVENTION 

The fetal circulation, is vastly different than thenormaladuit circlilatioh, 
The -blood circulating m a fetus is oxygenated by the placenta, not the: developing 
lungs. Therefore, the fatal circulation, directs only a. small percentage of the 

10 :Circtdatmg blood to the fetal lungs. Most of the circulating blood is shtiPteri away 
form from the Umga to the peripheral tissues through specialized vessels, and" 
foramens that are open Cpateni") during fetal life. In most peopie these' sp^taUxed 
structures quickly close after birth, uniercunately, sometimes they fail to- close and 
create hemodynamic problems that can be fata! if left uncreated. 

S 5: Tlte fetal circulation is illustrated in Fig, I ; The utnbifeai arteries branch off 

of the iliac arteries and deliver .unoxygonaled (blue) blood .to the placenta. The fetal 
blood travels through the capillary bed in the placenta and transfers carbon dioxide 
to the maternal blood end cakes oxy gen and other nutrient from me.rnarernal blood. 
The umbilical vein returns oxygenated, (red) blood to the .teas.; Most or the 

20 oxygenated blood from die umbilical vein bypasses die developing liver apd travels 
through a specialized vessel called the ducim; veno^us .rathe hrfeoof vena cava and 
then into the right atrium, A good portion of the oxygenated blood from the inferior 
vena cava j s directed aero ss the right atrium and into the left atrium through a 
specialised curtain .like, opening in the heart called the foramen yvaie, '| he olaod 
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Sxpm the left afflt>»i dton enters the; left ventricle and thea. tato the aorta where it 
travels to the h^dand-ot^:^y^p^^^v««^g therseetied oxygen and 
nutnenis. 

The small amouot of; blisod entering The right atrium that does aot; pass 
5 through the foramen ovale, most of which somes from the superior vena cava, Hows 
into the right venoicie-»yi^;i^.:.puffl^ ; mto the pulmonary {rank and 
pulmonary arteries. Some of this Mood Js pinnped into the developing lungs. 
However, the fcial lungs are cplJgpsed tvlacii causes a High fssistaacc to blood flow. 
Another specialized vessel, called the ductus arteriosus, is a vessel that 'connects the 
10 high pressure pulmonary artery to the lower pressure aorta. Therefore, most of the 
Mood in tile pulmonary artery flows into the lower pressure mm through dds 
specialized vessel. 

Upon birth, the circtdatory system goes through profound fchaages, Me JUOW:- 
through the umbilical arteries and umbilical vein stops and consequently the "Opw 

15 through the rnysculature arouud d*c ductus venosus 'constricts, and thehidod .flow 
through the ductus venostis stops. The lungs fill with air attd the rcsistassce to biood 
flow into the lungs drastically deceases. The corresponding pressure In dsdtighf : 
atriurn t sight ventricle, and pulmonary arteries also decrease, The decrease in 
prdssure b the rigid atrium causes the curtain like opening of the foramen ovate to 

20 dose, driving more blood into the right ventricle, and then to the. hmgs for 

oxygenation. Over time, the foramen ovak is replaced with a membrane called the 
fossa ovails. Similarly, the decrease in pressure in. the pulmonary arserk-s reduced 
the pulmonary arterial pressure to the same as or slightly less than the pressure in the 
aorta, which stops or reverses die How thro ugh the ductus arteriosus. Once the 

2$ muscular tissue of the ductus arteriosus is perfused with well oxygenated bipod, the 
muscle begins to 'constrict. and close dhe ductus arteriosus: The ductus arteriosus 
normally closes wirMn about one week of lift. 

Usually over ^^:tl&.;^ig^;;€^^htgs of the fetal circulation become 
obliterated and a solid ma^:dftisuej:fen»s:-»4iere. : trwse openSag- once were. 

30 tlowever, in some people the openings remain. A patent: ductus- venosus after birth 
is very tare rmdadniost.^ways '-tmh A patent ductus arteriosus occurs m about I oat 
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of every 5GQ0 births. The pM^da^msfirtefiosus ones diagnosed is either 
medically treated or surgically ligated to: close the ductus, in- about one of font 
people, the foramen ovale does notsesl shut, instead it remaia^ patent. Since the 
pressure in the Isft atrium $:a^^^^to:ib^94$: Hg greater \hw the pressure in 
5 the tight amurn, the curtain like opting dsuaHy festiaias shut. However, if the 

pressure m die right atrium |^«a^..SO^'^::»^«n'-Ae&yy lifting or while performing 
a VaJ Saiva type rtianeav^ ihs-^^sJikefehi o£-.tiss«e;qp«ns and the Mood flows 
from the right atrium to the kit ventricle, 

Studies have shown that adults with strokes of unknown origin (cryptogenic 

10 strokes) have about twice ^.nor^jt^»f:}^<»i;ft>ran^ ovales than the normal 
population, Although there is a . correlation :b£fwccn ■ strokes and patent foramen 
ovale% it h currently unknown why this correlation exists. Many people theories? 
tfltjEft blood clots and plaque that have formed tn the peripheral venous Cirtuhttba|in 
the leys for example) break off and travel to the heart. Normally, the clots and 

13 plaque get delivered to the Jungs where it is trapped and usually cause no harm to the 
patient, Patients with a patent -foramen ovale, however, have a potential opetnhg ^at 
die-clots or plaque can pass through the: ^Apps eireutaticn and into the arterial 
dfdntstiop and then into the fern or other tissues to cause a ihromboyrabollc; event 
like a- stroke. The clow may pass to the arterial .side when there is an increase in the 

:28 : pressure in the right atrium. Then the clots travel through the left side of the heart;: 
to the aorta, and then to the brain viathe carotid arteries where they cause a stroke 
and the associated neurological deficits. 

Currently, the method of choice to close a patent foramen ovale i§ open heart 
surgery and ligation of the' foramen ovale to close it. litis obviously is associated 

23 with the .usually risfe* of general aticsthesia, open, heart .procedures, iniectipns, etc. 
Another method is a catheter 'hase4 ; -:«ie^od:-«(hich,p 1 la6e8' to opposing umbrella 
shaped .devices around the foramen ovale, one in the right -atrium and one in the left 
atrium.. Wnfbrtunately^^ts-i^eee^e i&tedtaucatly difficult and leaves -behind two 
foreign objects that could dislodge or cause athromboerohoius which could break 

30 oft and cause thromboembolic events; WI«u is. needed therefore is a least -invasive 

method for closing a patent foramen ovsle which does not have the -associated -risk of 
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m ^pmhem procedure, is- tBssM<^lY<f^m^fbtm> 'and whwH does not leave 
my -foreign material bpi#, 

Ilie present 3^^^ for closing a patent 

5 .foramen ovale. The present tti^^p;:©^^^; a catheter sheath with proximal and 
distal andii, a Mloon catheter with a of abrasive- members is -deploy-ably 

retained withia the catheter sheath. Gnee the catheter sbfcatfe is placed by a treating 
hcahh care pro feasional across a patent foramen- ovale, .the. baiJoou catheter is 
•.advanced such that the baiinoivand-.the abrasive members are deployed outside ofthc; 

10 -distal end of the catheter sheath Theotuhctcr sheath is thea remr>vea from the 

.foramen ovale and the balloon is inflated. The treating healthcare professional then 
abrades the inner surfaces of the patent foramen ovale to thereby tjause an Srci* of : 
thrOrnbogenesi:;. The balloon catheter- is then deflated and the abrasive rhemfeers are 
then repositioned into thedistai end of the catheter sheath and tht^-'^Oi^ : f|jWti> 

15 the patient The thrombogenie area created along the inner surfaces of the patent 
foramen ovale then creates of thrombus which overtime turns- irtlo a scar and the 
foramen ovale is obliterated. 

BRiEF BESGmPTiON OF Tl IE DRAWINGS 

As used herein, like reference numerals will designate similar elements in the 
20 various embodiments of the present invention wherein: 

Fig. 1 is a schematic -diagram of the fetal drenlatsotf of a trsanmaai; 

Fig. 2 is a -schematic diagram of a catheter of the present invetiticsntravylmg 
up the inferior vena cava of a patient -into the right atrium and through the -foramen 
ovale-; 

25- Fig, 3 is a schematic plan -view ofa foramen ovale catheter of the present 

invention; 

Fig. 4 is an. axial eross-seerional view of the distal end of the catheter of Fig, 
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Fig, 5 is a perpendicular ctoss-sectional view. of the catheter of Fig, 3 taken 
along the plane indicated in Fig. \ by line 5-5; 

Fig. 6 is a plan end view of an abrasive member of the present invention, and 
5 t 4 ig. 7 is an axial cross* sectional view of the proximal end of the present 

invention. 

DETAILED DESCRJFOON Qh' iM PREFERRED EMBODIMENTS 

The present invention provides a novel least invasive 'device: -and ntelhod for 
closing a patent foramen ovale in a mammal. The device is specifically, designed to 

If He used' in catheterization laboratories in. hospitals. for treating humans, as weirai 
veterinary hospitals for treating animals. As used hewin the term "patient?' ;Sb all 
•rcfCf to hurnm patients as well as animal patients, As illustrated m Fig. 2 ;the device- 
is mtrbdueod into the blood stream using .well known catheterization procedures. 
The device is initially introduced within a catheter sheath 1 3 with a distal end 14. 

IS Thg tievicc then extends distally from the catheter sheath- to span the patent fos#neh:. 
o vale. The device has a phiraiity cif abrasive members 29 attached over an Mailable 
.balloon 26. The balloon is inflated while j a the foramen ovale and the abrasive 
members are forced into interior tissye of tbe foramen ovale. The operator of the 
device can then remove endothelial CeUsand create tfanma to the area by rotating 

20 and moving the device. The balloon, is then deflated and then the device is retracted 
into the catheter sheath. The device is then removed frotn the patient. Once the 
endothelium has been removed and the area inside the patent foramen ovale has beeri 
traumatized, the body's healing mechanism begins.. Because the pressure within the 
left atrium is greater than the pressure in the right atrium., the cousins of tissne chat 

25 comprises the patent foramen ovale mo directly opp osed to each other, The body ' s 
heahttg mechanism then replays; the traumatized tissue with scar tissue and the sear 
.•.tissue forms across the curtain of tissue- permanently sealing the foramen ovale. 
Over time, the foramen ovale becomes errrnplmeb/ obliterated and turns into the 
normal; fossa . ovaJis. 



Turning now to Fig, 3 , fee foramen ovale catheter of the present invention is 
further Oiustr&tcd. fa order t« obtain aeeess to the blood sueam. the patent foramen 
catheter has lo be advatjeed ttoo^ft the ^vjjt; of to patient into a blood vessel, 
preferably a standard fcmor^ ^oitt CiafeeJcrimtian; is used tot is-vvcH known in the 
5 arVhswever othervessel aeeess to to atntuus can be used; Typically, a standard 
introducer 'is used to gain access from the skin of the patient to the lumen of to 
vessel. These introducers ^^^^i^l^aiis^k &m in*usy different 
maMtfaoluxei^ Cordis Corporaai^ of Miami Florida, being one, Cook of 
Biooroingion Indiana bei fig another. The ittm>d«cef can be of mmy .different -sixes, 

10 in the preferred embodiment the introducer varies from a 6 Trench to s 1 S French 
introduce!. Tresentiy it is preferred to use a 7 or 8- French imrodueer. 

A sheath eathetci 1 1 h then advanced through the eatoier port of the 
introducer. l"he outer diameter of to sheath- catheter can vary from abourS Fretteh 
to about 15 French. The inner diameter is such that a 4 French to ; about, -a. -I^Triineh 

IS foramen ovale catheter can. be placed within Ms lumen, in the prcfeired embodiment:; 
the shaadi catheter h a single lumen catheter made by extruding standard oathe'ie-s* 
materials ustn& standard extrusion techniques. Currently it is pfefe^eddd : ;Mi{^de : : 
poiyethec-block-amide, nylon, paly«rethane. s poSyimide, or 3 po|ydtelin c^poiyester; 
However, any other extrudabie eadteier rnaterial well known in to m can be used to 

W manufacture the catheter. The smaller the catheter, the stronger the: extruding 
material she old be. With yery -small catheters, the catheter can he reenforced by 
using braided meshing, a technique already well known in the catheter ..arts.. The 
catheter baa a proximal end 12 and a -.distal end 54. Provided at the proximal end is a 
port access. B which allows the balloon catheter to be introduced through The sheath 

25 catheter. The sheath catheter's iength is such thai it can easily be used from a 

femoral site to reach an atrium of to heart, about 80 to 140 cm, with about 120 . cm 
being protected . Optionally, the distal end of the sheath catheter can have a radio- 
opaque marker 24 such as a metallic ring placed around the distal end or 
incorporated into the distal- end such that the distal end is visible under imaging 

3(5 techniques such as fluoroscopy. 

inserted inside to sheath catheter's lumen is a foramen ovale balloon 
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catheter 1 6 of rjbe present invention, tli« catlwier lias a proximal end I % i$t mvhJed 
/with a standead *Y* fitting J$ ands ilistaf end 24. The V .fining ecscaprises a 
st andard: port 1 \ for th«- p) 8ce.r»snt of a gaide wire 23 . The gui dte wire am be any 
standard guide wire in the industry. Typically, The gujd? wire ss made mil of a coil 
5 and has a blunt distal end 32 to prevent d^ago fis vessels wfien the catheter is 
advanced. The angled si^M of to lure lock type 

fitting 22 which Is used to<^tr^l tblamGUo);rjf fluid in the catheter to inflate and 
deflate the balloon. Typically a syringe. Is conncttetl to the perl to allow for the 
inflation and deflation of; the balloon, 

10 Located at the distal end of She foramen ovale balloon catheter is the balloon 

26, Referring sow to tip*. 3-5, die foramen ovale catheter is actually comprised of 
two catheters, (he outer catheter lo which is placed within the catheter sheath, ami an 
inner catheter 25 which iwa lumen 40 for the- guide wire 23. The inner catheter, i* 
longer than the outer catheter, die length corresponding to the length of the balloon 

15 (about I to 2 cm) plus art additional amnuw tor the movement of the free floating, 
ring : 2 T that is bonded to die wires 3 1 that cover the balloon. %e dutsr: ansJ inner 
e^tijcters can be made by extruding standard catheter materials using standard 
extrusion tecimiquss, just liice the sheath cathster> The outer catheter typically has 
an outer diameter of about 6 Fieneh to tiboui 14 French,, with S French being 

20 presently preferred. Between the outer and inner catheter is an area 36 for fluid to 

•.cositfetmicate with the fluid port 'and the interior of the balloon. The inner catheter is i 
sfased to fit within the outer catheter leaving adequate room tor the fluid space 36. 
Currently the toner catheter has an outer diameter of about 3/ French to about 12 
French with 6 French feeing, presently preferred. The Isalioors 26 is bonded so the 

25 distal end 1 7 of the outer catheter with to appropriate adhesive 39 such as heat 

curable poiyurethane and 1he- : i$G8y The balloon is also bonded near the distal end 24 
of tise inner catheter asinj; an^dhesiye 3?> This creates the fluid cavity 38 of the 
balloon. 

The balloon can tornado t) tim^M^d^m^^ $y«de balloon material 
30 such as latex, polytuethaue, and the like. Currently it is preterred that the balloon k 
somewhat non-compliant and thus a balloon manufactured from p»iy-eihyletie- 



•tCf^phthalte ("PET?) or nylon is preseMy prefsOTd* The balloon can vary m length 
from about 5 mm to about: 25 mm with 10 mm betag p«jscmly preferred. The 
balloon's diameter ^^^^^^-^^^^ to about 2i> i nm< wllhdiameters 
M 4, 6, 8, 10, and t?. mm •bfemg;pe^%^|ai«d. 
S Covering the balloon are a ^i^fcs. The wires can be made out of 

any suitable 'material stainless ^^■a^i^d^^um.'-alipy, and the itks. 

The wires a^ sneered at tbt;f^^:^ : :>vi<h^^.an«^ic ring 28 the Is bonded 
over the proximal end of the balloon. The disbdend of {fee wires art; alst* bonded to 
a ring 27, however this ring is i«se floating over the distal end of the inner catheter: to 

iQ allow fbrthe movement of tlte ri«g whtai the baiiooa is inflated and deflated. The 
wires can be rectangular m cruas session such that the wire are themselves abrasive: 
Optional-attached to the wires are abrasive members 29, The abrasive members 
cap be any suitable member that causes abrasion to the inset surface of a-feamen- 
ovale. Examples of suitable abrasive -members arv drops of glue, metal cylinders 

15: bonded to the wires, plastic cy linders bonded to the wires, and the like: Referring 
nbwTbTig; a presently -preferred abrasive membe?. is illustrated, the abrasive 
member is somewhat rceSangtilax in shape, with the walls of the rectangle being. 
eOrscave such that the top comers 4 6 come to a sharp point. The botohi earners 4 1 
of the abrasive members 'are mounded off to prevent damage to the baibon when the 

20 foramen ovale catheter is abrading: tissue. The center oflhc abrasive membcr'i* 
provided with a hole 47 for placing over the wire. 

Tnrning now to Fig. 7, a preferred Y type fitting IH is illustrated, The 
proximal end of the outer catheter 16 is bonded to the distal end 53 of the Y f Ittrng 
with bonding material 52. The inner catheter extends ptt»xraia)ly past the fluid port 

?J 20 and is bonded in the middle of" the V fitting with bonding material 51, Thus, as 
can ^appreciated by the dfawit^thejwmen 5$ of the fluid port is indirect 
comroMmcation with the fluid space Mbefween the inner and outer catheters, tie 
guide wire port 57 at (he o^t-^o^ffi^ : .ffi^ : .9£:&e-:? fitting, is slightly tapered. The 
taper then increases to a eonieal section 54 until the inner diameter 5 5 is about 

3(1 identical to the hmor diapw^dfthe-ime#.mfe^ri The tapering makes it easy in 
plaee the guide wire through dse InaiOTJ 4t): of theiimer catheter 
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Those acquainted with medical procedures still appreciate- that any medical 
procedure involving the hem should be practiced only by hcsdtb care professionals 
with extensive training and experieoee in anthology and/or cardiac surgery. 
Therefore the present invention provides for a method of training a person 10 
5 perform the procedure of abrading a patent foramen ovale using the disclosed 
embodiments The method of training includes the steps of demonstrating the 
device, supervismg the person being trained, and the labeling instructions included 
with the device on when and how to use the device. 

The embodiments of the present invention we all used sboilarly , Fist the 

10 shape and $m of the foramen ovale is determined using standard imaging teelmiques 
such as magnetic resonaoce imaging, trans-esophageai echocardiography, and the 
like. Once the shape and stze is deicinnmxh an appropriate sized balloon can he 
issed to fiH die inside of the patera jor^ttcs ovale. Then, access js gained MSatiiood 
vessel; Typically the ientofalvetniiii eatheterized using any 0110 of may 

15 eohtrnerctaiiv available introdwdng .catheters that amAvcll knovvn in the art, Once 
tlte introduetrig catheter is in placer, a single lumen catheter that is long enough to 
reach the foramen o vale ami is huge enough to allow the particular embodhnerttesf 
the pres&nl invention to pass through the lumen is placed through the introducing' 
daj^teft An example of this type of catheter is the & French Muilins introducer S5et 

2i1 manufactured by Cook of Bioominglon IN. Typically these catheters are provided; 
With a imriy stiff guide wire to allow for probing the right atrium for the foramert 
ovale. The single lumsa catheter is advanced to the fight atrium arid then through 
the foramen ovale to the left atrium. 

Nest the guide wire is removed and the foramen ovate catheter is advanced 

25 in the single lumen catheter to the left arrjum. The single lumen catheter is then 
removed from: the left at««iii-aij4^^^^»val«. 

The balloon esthete* ts then placed wiihia the foramen ovale by slowly 
withdrawing the catheter back fern the left atrium towards t he right sm»tn, The 
balloon is then iaflaied with a Hard, typically: either saline, vvater, or atf. Once the 

30 balloon is inflated, the foramen wale catheter is d)C3i slovvjy puded back .through ih y 
foramen ovale to abrade the interior of the foramen, ovale 1 Jsuaiiy rhe foramen 
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ovale catheter is rotated while passing ttetuigh the tarn ovslc to enhaoce. the 
abrasions being made. A&s* the i&teRCif irahraded^ the balloon isolated and the 
fosattjett ovale ^liie^is;:&^;vvfidi»mi5ai^^ single lamsncathetet asidtben 
if etnovcd from the patient. Ail ttet calling : um tMa tenwv^d and the phrtaure she 

5 is Scaled using standard tesfjijiqufes. 

f he abrasions erected mthia the foramen ovale start a bealingt process which 
over time seals die foramen ov^lcMtar with seen- xmm, Once &e foramen ovate is 
shut the- patient no longer has iheriste associates with an patent foramen ovale.: 

While several particular embodimfims :pf the invention have been illustrated 

10 and described, it will be apparent that \m ious moderations can he vmfc. without 
departing ■from the .spirit and scope of the invention. Accordingly, it is not intended 
that the invention' ha limited except as % the appended ciaims. 
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What is Claimed h: 



I. A-b^kjcsnrcaahe&sr. device tsr abradfeg a palenrfsiaiaef*. oyal*:£otnpdst«ig: 
A a, sheath carter wjdi pragma! and distal ends; 
8 a within the 

5 sheath csiheteri the foramen ovale catheter having proximal and distal 



5 



C :an:«i^^Ic'feallw!9::ia6«^eti aear &e distal end of the: foramen ovale 
balloon catheter; 

D a plurality of abrasive members attached over the inflatable balloon, 

0 2. The catheter device of claim:! wherein the abrasive members area phtrahty 
of glue drops. 

I. The catheter device of eisim S where s ti the abrasive members are a plurality: 
of cylinders. 



•% The catheter device of eiaim I valorem the abrasive members ars k plurality 
of rccidtrtgulisr members 



:|, The catheter device of claim 4 wherein the rectangular members have top and 
bottom comers and the wherein the bottom corners arc- rounded off. 

6, 'lite catheter device of claim i whersirt the foramen ovale balloon e^hoier 
comprises an Ootyrcathetsrand an inner catheter, 

7. The catheter deviee of dkim o wijeretft the inner catheter is longer than the : 
outer catheter, 

The catheter device of elaiiti 7 WberCirt the balloon, outer catheter, and inner 
catheter all have jpa^iad'^<l{sl^^«^:ftRdAvhc»in^!^e proximal cod of 
the balloon is aftached.ro die thstai end of the outer catheter arid wherein ihs 



distal end of the bailed^ catheter, 

9, The catheter device of daim 1 ftathct comprtsmg a piuraKty of wires 
attacked over the halloon, 



10. Tfee catheter device ©reclaim 9 wherein fee wires are anchored via two rings, 
5 one on the proximal end oflhe ballooii and the other- on fes distal end of the 



11. tfee.aatfefftet 'deviccoCcisam 10 wherein the distal ring is Tree Heating., 

13. The catheter device of claim i further comprising a Y fitting. attached to the 
proximal end of the foramen .-ovale balloon Catheter. 

10 1 3'. A method of abrading a patent foremen Ovale comprising the steps of: 

A. inserting an introducer catheter into a vessel of a patient -with;:*: pa*eM 
foramen ovale; 

8 ■ inseitmg a foramen ovale, balloon catheter with proximal arid distsj 
ends and a balloon attached near its distal end and with a pluraiiryJoT 
5 abrasive rnombcrs attached over the balloon through the introducer 

catheter; 

C advancing the foramen ovale balloon catheter through the patent 

foramen ovale; 
D nutating me balloon; 
0 E abmJtag the parent Jforwuen ovale by iiwupuUting the tiwame® ovale 

catheter such that the abrasive members abrade the lining of the 

foramen ovale; 
F defiahn^ the feaijoof}; and 

Q removing the forastnen ovale catheter and the itiimducer ■ catheter from 
5 thspatient- 



14 Thfis petlioi!^ of ■ claim i .3 father 

comprising the step of inserting a she" ath catheter $iroogh the introducer 
catheter. 

15. the ineihodof afejadiny a '^^f^M^-ie^oC^d^ 13 whersss the 
3 abrading is accoropHsted by IrafislMi tif the <iisM end of fee foramen ovale 

catheter through the patent feraeies ovalev 

is. 1$e:m^ 

abrading is accomplished by rotating (he distal end of titer fotamcn ovale 
Cfttherer in.thc patent foramen ovale. 

iO 3 7. A method of Utfitiini* a person to perform the method of abrading a patent 
fuxomea -ovate comprising the steps of demonstrating or mstmctiiig the 
pjjrformsmix of the method of claim 13 

Mi Thsmcthxxi of training: a person Of claim 17 further^comprynglhesiepof 
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iPC'.b) :A«B 17/32 

US CI. .-666/15$. 170, ISO, 16*? 
Acct>fUij>g ta {nteiaatiotml Favcnt Ctwigggaw ffPQ f»r to bat h im aoftKl «n<J IPC 

a FlfcXlW SEARCHED 
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Calory* 



A 
A 
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